Extremely low frequency (ELF) electromagnetic fields and leukaemia in children
Sir -In your issue of November 1989, which contained our article on low frequency electromagnetic fields and leukaemia (Coleman et al., 1989) , your Guest Editorial by Dr R.A. Cartwright addressed the same topic. While welcoming the importance you attach to this research, we were surprised at Dr Cartwright's suggestion that current evidence points to a risk of leukaemia from ELF fields that is 'minute [and] verging on the point of non-existence'. While this may be a reasonable view of the evidence in adults, the evidence about leukaemia in children gives some cause for concern.
The results of all the epidemiological studies on ELF fields in the home and leukaemia risk in children are summarised in Table I , which gives the relative risk estimates (RR) for high field homes compared to low field homes. The definition of high and low magnetic field varied between studies. Four of the six studies show an increased risk, although the risks are small, the highest being the two-fold risk found in the original study by Wertheimer and Leeper (1979) . A crude pooling of the studies subsequent to the first is consistent with Dr Cartwright's interpretation that there is little evidence of any risk. However, the methodology of the early studies was strongly criticised (Coleman & Beral, 1988) , and two recent studies of leukaemia (Savitz et al., 1988; Coleman et al., 1989) , both carefully designed to avoid bias, gave closely similar results in children, both of which approached formal statistical significance. Crudely pooling the results of these two studies gives a risk estimate (RR) of 1.5 (95% CI 0.9-2.3).
As discussed in our paper, the true magnitude of any risk is likely to have been underestimated in epidemiological studies performed to date, because of the inherent difficulties in assessing the intensity of ELF fields in the home over the period relevant to leukaemogenesis (Savitz et al., 1989) . The uncertainties in the exposure estimates will tend to dilute the estimated risk considerably.
The statistical power of studies is limited by the relative rarity of high-field homes. The range of magnetic fields in homes is wide (Kaune et al., 1987; Maddock, 1987) , but most homes fall at the low end of the range, in the region of lOOnT (1 mG), with relatively few above 200-300nT, as shown by the small numbers in the 'High Field' category in Table I . This is particularly true in the UK where electricity distribution is predominantly in underground cables.
Further epidemiological studies are required in order to establish whether such low intensity, low-frequency fields are associated with leukaemia. The epidemiological evidence needs to be particularly strong as there is no clear biological evidence of a mechanism. ELF fields undoubtedly affect biological systems (Byus et al., 1987; Ahlbom et al., 1987) but have not been shown to produce mutagenesis or chromosomal damage. Future work needs to focus on highly exposed groups: there are at least 12,000 houses in the UK close to high-tension powerlines; the young residents of these and adjacent homes might provide a suitable population for study in the UK. Such a study is in progress in the Nordic countries (A. Ahlbom, personal communication <50m from trans- (1989) controls 15
